assessed using whole−body plethysmography. Additionally, the spirometry test was conducted at 5, 8, 11 and 16 years.
The Study of Eczema and Asthma to Observe the influence of Nutrition (SEATON) is a birth cohort study established in 1997 in Aberdeen, UK. It included 1 924 children born between April 1998 and December 1999. Participants were recruited prenatally and followed up by self−completion questionnaire at ½, 1, 2, 5, 10 and 15 years of age. SPT to common allergens (egg, cat dander, grass pollen and house dust mite) was performed at 5, 10 and 15years. At 10 and 15 years of age, study children were invited to attend for a clinical investigation that included spirometry and measurement of exhaled nitric oxide.
Definitions of variables (demographic, exposures and outcomes)
Postal questionnaires were used in ALSPAC and SEATON, while interviewer−administered questionnaires were employed in other cohorts.
Parental history of asthma, eczema and hay fever was defined based on the responses given to the question "have you (and/or your partner) ever had asthma/eczema/hay fever". Maternal and paternal smoking were defined based on the response given to the question "do you (or does your partner) smoke", administered during pregnancy. Low birth weight was defined as birth weight less than 2500 g based on NHS birth records.
Information on asthma was obtained from the responses given to the question "Has your child ever suffered from asthma" combined with current asthma questions such as "Has your child had asthma during the past 12 months" at some point during adolescence. Based on the responses, children were divided into two groups: children who had asthma in past (responded "yes" to at least one asthma question) and children who never had asthma (responded "no" to all asthma questions available).
Information about the use of asthma medication during adolescence was obtained from parent's reports of whether their child had used any medication and/or received any treatment for asthma in the past 12 months. Based on the responses, children were divided into two groups: children who received asthma treatment (responded "yes" to at least one asthma medication E3 question) and children who never received asthma treatment (responded "no" to all asthma medication questions available).
Information on parent−reported eczema during adolescence obtained from the responses given to the question "has your child ever had eczema" combined with current eczema questions.
Accordingly, participants were divided into two groups: children who had eczema in past (responded "yes" to at least one eczema question) and children who never had eczema (responded "no" to both eczema questions).
Early−life risk factors were divided into four groups according to timing of exposure; maternal and child characteristics (gender, maternal smoking during pregnancy and maternal history of asthma), perinatal (low birth weight adjusted for gestational age), environmental (pet ownership, smoke exposure after birth) and allergic sensitization (defined based on positive skin prick test to cat, house dust mite or grass) variables.
Data analysis

Latent Class Analysis
We used LCA to identify longitudinal trajectories of wheeze based on pooled analysis among children with complete data on wheezing at five time periods that were approximately shared across all cohorts. To control for cohort−specific variation, Cohort ID was included in the LCA model as an additional predictor by transforming the 5−category variable into a set of four dummy variables and including them as covariates. The largest cohort, ALSPAC, was treated as the non−coded category to which all other cohorts were compared. The expectation maximization algorithm was used to estimate relevant parameters, with 100,000 iterations and 500 replications.
Model Selection
To assess model fit, we used (1) the Bayesian information criterion (BIC), (2) the Akaike information criterion (AIC), (3) Lo−Mendel−Rubin likelihood ratio test (LMR), (4) Bootstrapped likelihood ratio and, (4) quality of classification certainty (model entropy). The BIC is an index E4 used in Bayesian statistics to choose among a set of competing models; the model with the lowest BIC is preferred. Using the lowest BIC as a selection criterion, the best fitting model was chosen as the five-class solution with a nominal covariate (BIC:31340).
Stability and heterogeneity of class allocation
We then repeated latent class analyses among 15,941 children with at least two observations and examined how participants with complete data (n=7719) transitioned across classes when 15,941 were included in the analyses. To understand how children, move between phenotypes when the number of phenotypes increases, we compared two LCA models over a sequence of 4 to 5 classes. We used a horizontal line plot for sorting individuals assigned to each phenotype in the vertical space and stratified them by class membership probability and cohort type to reveal individual differences in wheezing trajectories within and across phenotypes. Three class−membership certainty thresholds were defined based on individuals' posterior probabilities of membership in each latent class (≥0.8, 0.8−0.6, <0.6) to elicit the extent of within−class homogeneity in different certainty thresholds.
Validation of the phenotypes
We tested the validity of derived phenotypes by examining their relationships parent-reported asthma, asthma medication use and lung function (height−, age− and sex−adjusted Z−scores for FEV 1 , FVC and FEV 1 /FVC) using logistic regression models weighted for the probability of each individual belonging to each phenotype. Models were adjusted for potential confounders, including maternal history of asthma/allergy, maternal smoking and low birth weight. Early−life risk factors were assessed for each phenotype using (weighted) multinomial logistic regression models; results are reported as relative risk ratios (RRR) with 95% confidence intervals (CI). We repeated all analyses in children with available data at two or more-time periods (n=15,941).
Analyses were carried out using Mplus 8, 1 R (http://www.r−project.org/) and Stata 14 (StataCorp, College Station, Tex). 
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